Yucca shidigera is a medicinal plant native to Mexico. Is a plant widely used in folk medicine to treat a variety of ailmentary disorders, but its action on reproductive processes and possible mechanisms of such action remains unknown. Yucca schidigera extract contains a number of steroidal saponins that, because of their biological activity, have attracted attention from the food industry for many years. Yucca extract is used as a natural feed additive with positive effect to microflora, digestion, metabolism and to improve animal muscle growth. Its extract has been used as a foodstuff and folk medicine to treat a wide variety of diseases for many years. Nevertheless, it remaines unknown, whether consumption of yucca can affect reproductive system. The aim of this study was to examine the effects of yucca on basic ovarian cell functions -proliferation, apoptosis and steroidogenesis. Porcine ovarian granulosa cells were cultured with and without yucca extract (added at doses 0; 1; 10 and 100 μg.mL -1 of medium). Markers of proliferation (% of PCNA-positive cells) and apoptosis (% cells containing bax) were analysed by immunocytochemistry. Release of steroid hormones (progesterone and testosterone) was measured by EIA. It was observed, that addition of yucca inhibited proliferation (expression of PCNA), increased apoptosis (expression of bax), stimulated progesterone and inhibited testosterone release. The ability of yucca to reduce ovarian cell proliferation, to promote ovarian cell apoptosis and affect steroidogenesis demonstrates the direct influence of yucca on female gonads. Furthermore, our observations suggest the multiple sites of action (proliferation, apoptosis, steroidogenesis) of yucca on porcine ovarian cell functions. It is not to be excluded, that consumption of yucca can suppress female reproductive functions.
INTRODUCTION

Medicinal plants contain a variety of molecules with potent biological activities (Coran et al., 2001).
Changes in nutrition can affect human and animal reproductive processes (Sirotkin, 2010) . Herbal medicine and functional food provides plentiful alternatives to synthetic compounds in the treatment of almost any condition, as it is believed to be less toxic. Yucca schidigera, know as yucca, is a plant belonging to the Agavaceae family, native to the South-Western United State and Mexico. Indians recognized yucca as one of the nicest desert plants, "a tree of life" with health promoting activity. Its extracts have been used for centuries in folk medicine to treat a wide variety of inflammatory disorders, especially headaches, gonorhea, arthritis, and rheumatism (Cheeke, 1998). Yucca powder has powerful anti-inflammatory activity, mediated via inhibition of NFkB activation. Yucca polyphenolics inhibit NFkB, a transcription factor which stimulate iNOS, an inducible enzyme which produced the inflammatory agent nitric oxide (Cheeke et al., 2006) . In recent time, this plant and its extract have been used to produce drugs that are applied to treat various human diseases. Furthermore, yucca is used as a food additive increasing the performance in sportsmen. It also improves performance and health of the livestock in addition to feed in various concentrations (Duffy et al., 2007) . The ability of yucca to affect food digestion and metabolism are well known. It has been showed that Yucca schidigera and yucca-supplemented diets had lower rumen ammonia N concentrations compared to the control diet. Yucca schidigera can be used to modify rumen fermentation in order to decrease ruminal ammonia concentrations and reduce urinary N excretion thereby reducing the environmental impact of ruminant production systems (Santoso et al., 2006 (Oakenfull and Sidhu, 1989) . The evidence demonstrates that saponins enhance feed efficiency and weight gain in pigs, as well as feed efficiency, weight gain, and increased egg production in chickens, increase production of milk in dairy cows. Livestock clearly benefits when the extract from this plant is included in the feed. Because it is 100% natural, the Yucca schidigera dry extract is environmentally safe and is the best answer to naturally lowering toxic ammonia levels in housing and improving the quality and potential output of animals (Cheeke et al., 2006). Balazi, et al., (2013) suggests that the addition of Yucca shidigera plant into the normal feed had positive effects on male's spermatozoa parameters. Effect of yucca on ovarian functions and steroidogenesis has been unknown. Progesterone (P) is the ovarian steroid hormone that is needed for ovarian functions, embryonic development and in mammary gland development ( Progesterone and testosterone can affect ovarian functions via influence on ovarian cell proliferation and apoptosis, whose in turn define ovarian follicullogenesis, ovulation and fecundity (Sirotkin, 2014). The influence of yucca on ovarian cell proliferation, apoptosis, steroidogenesis, the interrelationships between these processes and their mechanisms remain unknown yet.
MATERIAL AND METHODOLOGY Isolation and culture of granulosa cells
Ovaries of non-cycling pubertal gilts, about 180 days of age, were obtained after slaughter at a local abattoir. They were washed several times in sterile 0.9% NaCl and 95% alcohol. Granulosa cells were aspirated by syringe and sterile needle from follicles 3-5 mm in diameter and granulosa cells isolated by centrifugation for 10 min at 200 g. Cells were then washed in sterile DMEM/F12 1:1 medium (BioWhittakerTM, Verviers, Belgium), resuspended in the same medium supplemented with 10% fetal calf serum (BioWhittakerTM) and 1% antibiotic-antimycotic solution (Sigma, St. Louis, MO, USA) at a final concentration 106 cells/ml medium. Portions of the cell suspension were dispensed to 16-well chamber slides (Nunc Inc., International, Naperville, USA, 200 μL/well) and incubated at 37.5 °C in 5% CO 2 in humidified air until 60-75% confluent monolayer was formed (3-5 days), at which point the medium was renewed.
Further culture was performed in 200 μL/medium in the same chamber slides, as described previously.
After medium replacement experimental cells were cultured in the presence of yucca (KONFIRM, Brno, Czech Republic) alone at concentrations of 0; 1; 10 and 100 µg/mL -1 . Yucca was dissolved in culture medium immediately before its addition to the cells. Control cells were cultured without yucca. After two days in culture, the medium from the 24-well plates was gently aspirated and frozen at -24 °C to await EIA. After removing the medium from chamber slides, cell were washed in ice-cold PBS (pH 7.5), fixed in paraformaldehyde (4% in PBS, pH 7.2-7.4; 60 min) and held at 4 °C to await immunocytochemi. cal analysis.
Immunocytochemical analysis
Following washing and fixation, the cells were incubated in the blocking solution (1% of goat serum in phosphate-buffered saline -PBS) at room temperature for 1 h to block nonspecific binding of antiserum. Afterwards, the cells were incubated in the presence of monoclonal antibodies against either PCNA (marker of proliferation) and bax (marker of apoptosis) (all from Santa Cruz Biotechnology, Inc., Santa Cruz, USA; dilution 1:500 in PBS) for 2 h at room temperature at overnight at 4 °C. For the detection of binding sites of primary antibody, the cells were incubated in secondary swine antibody against mouse IgG labeled with horse-radish peroxidase (Servac, Prague, Czech Republic, dilution 1:1000) for 1 h. Positive signals were visualized by staining with DAB-substrate (Roche Diagnostics GmbH, Manheim, Germany).
Following DAB-staining, the cells on chamber-slides were washed in PBS, covered with a drop of Glycergel mounting medium (DAKO, Glostrup, Denmark); then coverslip was attached to a microslide. Cellular presence and localization of PCNA and bax positivity in cells was proved on the basis of DAB-peroxidase brown staining. A ratio of DAB-HRP-stained cells to the total cell number was calculated.
Immunoassay
Concentrations of P4 and T were determined in 25-100 μL samples of incubation medium by EIA. Previously validated for use in culture medium by using antisera against steroids produced in the Institute of Animal Science, Neustadt, Germany. P4 concentrations were measured by using EIA as described previously (Prakash et al., 1987) . Rabbit antiserum against P was obtained from Research Institute for Animal Production, Schoonoord, Netherlands. It cross-reacted ˂0.1% with 17 β-estradiol, dihydrotestosterone, testosterone and 17 β-hydroxyprogesterone. Sensitivity was 12.5 pg/mL. Inter and intra-assay coefficients of variation did not exceed 3.3% and 3.0% respectively. T was assayed by using EIA according to Münster (1989). Sensitivity was 10 pg/mL. The antiserum cross-reacted ˂96% with dihydrotestosterone, ˂3% with androstenedione, ˂0.01% with progesterone and estradiol, ˂0.02% with cortisol and ˂0.001% with corticosterone. Inter and intra-assay coefficients of variation were 12.3% and 6.8% respectively. Significant differences between the experiments were evaluated using Student´s T-test and one/two-way ANOVA folowed by paired Wilcoxon-Mann Whitney test, by using Sigma Plot 11.0 software (Systat Software, GmbH, Erkhart, Germany). Differences from control at P <0.05 were considered as significant.
Statistical analysis
RESULTS AND DISCUSSION
These data constitute first reports concerning the influence of yucca on reproduction. Moreover, this is the demnstration of direct influence of this medical plant on ovarian cells. We have shown, that yucca significantly increased the percentage of cells containing apoptosis marker (bax) at doses 10 and 100 µg.mL -1 . Dose 1 µg.mL
did not affect the apoptosis. The percentage of cells containing proliferation marker (PCNA) was significantly increased at all doses added. The effect of yucca on both proliferation and apoptosis has a dose-dependent manner (Table 1) . We have been observed yucca has effect on steroidogenesis. In our experiment yucca stimulated release of P and inhibited T release by a dose-dependent manner (Table 2) .
This study demonstrated effect of yucca addition on porcine granulosa cells. It was find dose-dependent effect on hormone release of yucca. Yucca at the highest dose (100 µg.mL -1 ) significantly stimulated the release of P4, while doses 1 and 10 µg.mL -1 did not effect on secretion. In our experiment, T release was inhibited by yucca at doses 1 and 10 µg.mL -1 and the highest dose (100 µg.mL -1 ) did not affect secretion. This is the first finding, that yucca can influence not only P4, but also androgen output. P4 and T have antiproliferative and proapoptotic properties. They can suppress growth of ovarian follicles. Therefore, it might be hypothesized, that yucca through promotion of P4 and T can inhibit porcine ovarian development. This hypothesis was supported by the ability of yucca to affect markers of ovarian cell proliferation and apoptosis. We have been observed that yucca can directly suppress the accumulation of proliferative peptide PCNA and promote the expression of apoptotic peptide bax. Physiological influence of yucca on ovarian granulosa cells could be important practical viewpoint. It is not to be excluded the yucca may used in the regulation of functions including fertility in pigs, other animals and humans, although this hypothesis should be verified by further, in vivo experiments. An inhibitory effect of yucca on porcine ovarian functions observed in our experiments could indicate that this plant substance could be potentially useful for synchronisation of porcine ovarian cycles. If the negative effect of yucca on ovarian functions occurs not only in pigs, but also in humans, and not only in-vitro, but in vivo too, it could be hypothesised, that yucca could jeopardize human reproduction and fertility.
CONCLUSION
This study is the first evidence possible stimulatory effect of yucca on the release of progesterone, inhibitory effect on the release of testosterone, inhibitory impact on proliferation (accumulation of PCNA) and stimulatory influence on apoptosis (accumulation of bax) on granulosa cells of porcine ovary. Our results suggest a direct effect of yucca on steroidogenesis, proliferation and apoptosis in porcine ovaries. It is possible, that consumption of yucca by animal and human females may suppress their reproductive functions. 54.38 ±2.53* (800) All the values represent P or T release, means ± SEM, * -significant (P <0.05) differences with control (cells not treated with yucca). All the values represent P or T release, means ± SEM, * -significant (P <0.05) differences with control (cells not treated with yucca).
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